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1. Claims 1-12 have been examined. 

Acknowledgment of papers filed: amendments and remarks filed on 02 April 
2007. The papers filed have been placed on record. 

Specification 

2. The title is accepted. Objection is withdrawn. 

Claim Rejections - 35 USC § 101 

3. Rejection is withdrawn in light of Applicant's amendments. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made, 

5. Claims 1, 2. 5, 6, 9 and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Inoue (Publication No. 2002/0078333) in view of Applicant's 
background. 

Regarding claim 1, Inoue discloses a method for processing instructions in a 
pipelined processor (P10), comprising: decoding instructions to identify a loop setup 
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instruction (PI 9) having a loop setup instruction address to determine a loop top offset 
indicative of a loop top instruction address of a loop top instruction and 

And containing a loop bottom offset indicative of a loop bottom instruction 
address of a loop bottom instruction (P26); decoding a current instruction following the 
loop setup instruction, the current instruction having a current instruction address and a 
current instruction width; 

Determining if a next instruction to be decoded is the loop bottom instruction 
based, at least in part, on the current instruction address, the current instruction width, 
the loop setup instruction address and the loop bottom offset (P26; P30; P39) 

Providing the loop top instruction address to an instruction fetch stage of the 
pipelined processor if it is determined that the next instruction is the loop bottom 
instruction, and fetching the loop top instruction prior to completing a decoding of the 
loop bottom instruction (P1 1) 

Inoue fails to disclose that the instructions used are variable-width. 

Applicant's specification discloses the use of variable-width instructions (page 2 
lines 11-16), 

Examiner asserts that one of ordinary skill in the art realizes the advantage of 
variable-width instructions. Variable-width instructions allows the programmer to more 
effectively utilize memory and hardware area by limiting the length of instructions that 
do not require extra bits, saving area, power, and cost in many cases. Inoue, an 
instruction that already takes into account the width of an instruction for loop execution 
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calculations, would be motivated to incorporate variable length instructions for those 
reasons. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to allow the invention of Inoue to incorporate variable length instructions, as 
those disclosed in Applicant's background. 

Note that this combination is applicable to all remaining claims. For the sake of 
simplicity, the combination will be known herein as Inoue, 

6. Regarding claim 2, Inoue discloses a method as defined in claim 1, wherein 
determining if the next instruction is a loop bottom instruction comprises determining if 
the current instruction address plus the current instruction width minus the loop setup 
instruction address minus the loop bottom offset is equal to zero (P39, PI 9 and P26). 

Note that the disclosed citation is logically equivalent to the claimed formula, 
P39 discloses calculating the loop top instruction by adding the width from the offset. 
The second citation, P19, states that a "bottom match" is requirement, suggesting a 
comparison between the PC value and the loop bottom address. This comparator (as 
known by those of skill in the art) is logically equivalent to a subtraction between the 
current instruction value (added to the width) and the loop bottom address and 
comparing the result to zero. Additionally, the loop bottom instruction is calculated 
based on the address of the setup instruction and the loop bottom offset (P26), If all 
this logic is factored in, the claimed formula is found to be logically equivalent 
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7. Regarding claim 5, Inoue discloses a method as defined in claim 1, further 
comprising identifying a next instruction following the loop setup instruction as a loop 
bottom instruction if the loop bottom offset is equal to a width of the loop setup 

instruction (P39). 

8. Regarding claim 6, Inoue discloses apparatus for processing variable width 
instructions (see claim 1) in a pipeline processor, comprising: an instruction decoder 
configured to decode a loop setup instruction (P19), having a loop setup instruction 
address (see claim 1), to obtain a loop top offset indicative of a loop to instruction 
address of a loop top instruction and a loop bottom offset indicative of a loop bottom 
instruction address of a loop bottom instruction and configured to decode instructions 
following the loop setup instruction, each having an instruction address (see claim 1), to 
obtain an instruction width; an instruction fetch stage configured to fetch instructiosn to 
be decoded by the instruction decoder (Fig. 2 reference 12 and 14) registers for holding 
the loop setup instruction address and the loop bottom offset, respectively, (P26); and a 
loop bottom detector configured to determine of a next instruction to be decoded is the 
loop bottom instruction based, at least in part, on a current instruction address and 
current instruction width of a current instruction being decoded by the instruction 
decoder, and configured to provide the loop top instruction to the instruction fetch stage 
prior to completing a decoding of the loop bottom instruction if the loop bottom detector 
determines the next instruction is the loop bottom instruction (PI 9; P26; P39). 
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9. Regarding claim 9, Inoue discloses apparatus for processing variable width 
instructions (see claim 1) in a pipelined processor (P10), comprising: means for 
decoding a loop setup instruction (PI 9), having a loop setup instruction address (see 
claim 1), to obtain a loop top offset indicative of a loop top instruction address of a loop 
top instruction and a loop bottom offset indicative of a loop bottom instruction address of 
a loop bottom instruction and for decoding instructions following the loop setup 
instruction, each having an instruction address (P26), to obtain an instruction width 
(P39); means for fetching instructions to be decoded by the means for decoding (fig. 2 
reference 14); means for holding the loop setup instruction address and the loop bottom 
offset (P26); and for determining if a next instruction to be decoded is the loop bottom 
instruction based, at least in part, on a current instruction address and current 
instruction width of a current instruction being decoded by the instruction decoder, and 
configured to provide the loop top instruction to the means for fetching instructions prior 
to completing a decoding of the loop bottom instruction if the next instruction is 
determined to be the loop bottom instruction (PI 9; P26; P39). 

10. Regarding claim 10, Inoue discloses apparatus as defined in claim 9, wherein the 
means for determining if a next instruction is a loop bottom instruction comprises means 
for determining if the current instruction address plus the current instruction width minus 
the loop setup instruction address minus the loop bottom offset is equal to zero. 

Note: see claim 2. 
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Allowable Subject Matter 

11. Claims 3, 4, 7, 8, 11 and 12 are allowed. 

Regarding claims 3, 7. and 1 1 . no prior art on record discloses determining 
whether or not a next instruction is a loop bottom instruction using the formula given, in 
addition to all other limitations of the claims. 

Regarding claims 4, 8. and 12, they are dependant on claims 3, 7, and 11 
respectively. 

Response to Arguments 

12. Applicant's arguments filed 02 April 2007 have been fully considered but they are 
not persuasive. 

13. Applicant states: 

"Nowhere does Inoue disclose or suggest a loop bottom detector configured to determine if a next 
instruction to be decoded is the loop bottom instruction and 'configured to provide the loop top instruction 
to the instruction fetch stage prior to completing a decoding of the loop bottom instruction if the loop 
bottom detector determines the next instruction is the loop bottom instruction'" 

Examiner disagrees. The claim, as amended, simply describes how hardware 
loops work. If a loop bottom instruction is the next instruction to be decoded, it must be 
in the fetch stage (fig. 2 reference 12). This means, for proper execution of the loop, the 
next instruction to be fetched is the loop top instruction. See PI 9, last 4 lines. 
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Conclusion 

14. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant Is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian P. Johnson whose telephone number is (571) 272- 
2678. The examiner can normally be reached on 8-4:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




